Hypertension is the most significant risk factors for cardiovascular morbidity and mortality. It has two classes according to causes of the high blood pressure (Primary and Secondary). This study was intended to evaluate the potential benefit of vitamin D3 supplementation as a secondary preventive therapy for hypertensive patients. It is a prospective randomized controlled study was carried out on 40 patients visiting the Imam Al-Hussein medical city / Karbala and conducted from Sep 2016 to May 2017. The patients were allocated into group1; include 20 hypertensive patients presented with vitamin D deficiency assigned to receive conventional therapy for hypertension with vitamin D3 (100000 IU) orally every 2 weeks for 8 weeks, and group 2; include 20 hypertensive patients presented with vitamin D deficiency assigned to receive anti hypertension therapy only. Ethical committee approval and written consent of patients were obtained. Results revealed that the effect of vitamin D3 supplementation on both angiotensin II level and endogenous vitamin D levels were significantly clear regardless of age group, gender, BMI, duration of disease, and smoking status, except for systolic and diastolic blood pressure, TC, and LDL-c was affected particularly by age group and the duration of disease.
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Introduction:
Hypertension(HTN) is one of the most significant risk factors for cardiovascular morbidity and mortality [1] [2] .The management of secondary prevention in individuals diagnosed with CVD or another occlusive arterial disease is based on the recent update of JNC Guidelines [3] .Advice to stop smoking [4] , personalized information on modifiable risk factors including physical activity [5] , diet [6] alcohol intake, weight and tight control of blood pressure and glucose in those with diabetes [7] are also warranted. Considerable evidence suggest that a large portion of the population have low levels of vitamin D, which may adversely affect the cardiovascular system (CVS), including elevating levels of parathyroid hormone, activating the RAAS, and increasing insulin resistance, hence leading to hypertension and left ventricular hypertrophy, metabolic syndrome/diabetes mellitus, systemic inflammation, and increased risk of atherosclerosis and CVD events [8] . However, only a few studies examined effects of vitamin D therapy on vascular function, and so far results were contradictory [9] Accordingly, this study is designed prospectively to evaluate the potential effectiveness of vitamin D3 supplementation according to specific patient characteristics particularly gender, BMI, duration of disease,and smoking status.
Patients and Methods
This is a prospective randomized controlled study conducted from Sep 2016 to May 2017. Forty candidate patients, age range 40-70 years, 20 male and 20 female, were selected during their visit to the local hospital. All patients were diagnosed as hypertensive patients at stage I or IIand were assessed to have vitamin D deficiency (> 20 ng/ml). The patients were allocated to two main groups including 20 hypertensive patients presented with vitamin D deficiency assigned to receive conventional therapy for hypertension with vitamin D3 (100000 IU) orally( group 1), and 20 hypertensive patients presented with vitamin D deficiency assigned to receive conventional therapy for hypertension only (group2). Angiotensin II (Ag II) was estimated using a competitive immunoluminometric assay by using autoanalyzerinstruments Maglumi AII [10] . The reference values of Ag II is 25 -125 pg/ml. Vitamin D was estimated using a competitive protein binding assay [11] , and the reference value is 30-60 ng/ml (12) . GPT and lipid profile were estimated using autoanalyzer Mindray instrument. Glucose also was measured by diagnostic kit provided by (SPINREACT) company from Spain according to a method of Borham and Trindoer (1972) [13, 14] , which is based on enzymatic oxidation of glucose to form glucouronic acid and hydrogen peroxide(H2O2) by the action of glucose oxidase enzyme. The systolic (SBP) and diastolic blood pressure (DBP) was measured usingautomatic blood pressure monitor supplied by Rossmax Company. Statistical analysis Collected data was introduced into Microsoft Excel 2016 and loaded intoIMB-SPSS V 23 software for statistical analysis. A P-value less than 0.05 is considered as discrimination point of significance of results.
Results
After adjustment of the baseline means for treatment and control groups according to the covariance analysis and taking the difference between mean of groups posttreatment and adjusted baseline mean, Table (1) show the overall effect of vitamin D3 supplement on different biochemical markers and blood pressure readings regarding age, gender, BMI, duration of disease and smoking status of the hypertensive patients. Results revealed that vitamin D3 supplements produce a highly significant change (P 0.01) in serum Angiotensin II level in treatment group compare to control in both age groups (<60 years and ≥ 60 years) after 2 months of treatment. Also, the highly significant change was noticed according to gender, BMI (<30 and ≥ 30) kg/m2, duration of disease (<10yr and ≥10yr), smoking status. The mean difference in endogenous vitamin D level was highly significant change (P 0.01) in the treatment group after vitamin D3 supplements compare to control in all studied variables as mentioned above. Results in the Table (1) show that vitamin D3 supplements did not produce any change (P <0.05) in serum blood sugar in the treatment group compared to control in all studied variables as well. Vitamin D3 supplements produce a significant change (P >0.05) in TC and LDL cholesterol of age group <60 years, and also a significant change (P >0.05) in LDL cholesterol when the duration of disease is ≥ 10 years. All other studied variables did not any change (P <0.05) in both treatment and control groups. Moreover, results presented in Table (1) showed that vitamin D3 supplements produce a highly significant change (P 0.01) in SBP in the treatment group compared to control in age group <60 years, duration of disease ≥ 10 years, and in smoker patients. In addition, there was a significant change (P 0.05) in patients with BMI >30 kg/m 2 . Regarding the change in DBP, vitamin D3 supplements produce a highly significant change (P 0.01) in the treatment group compared to control in age group ≥ 60 years, female gender, BMI less than 30, duration of disease ≥ 10 years, and in smoker patients. Besides, a significant change (P 0.05) was noticed in patients with BMI ≥ 30, duration of disease ≥ 10 years, and non-smoker patients. Finally, Table (1) showed that there was no significant change (P < 0.05) in the atherogenic index after vitamin D3 supplements in the treatment group compared to control regarding age, gender, BMI, duration of disease, and smoking status after 2 months of treatment. 
Table (1B): Percent of change between estimated end line(post-treatment) and adjusted estimated baseline(pre-treatment) duration of disease and smoking status readings of different studied variables according to ANCOVA analysis of hypertensive patients
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Discussion
There are many risk factors for cardiovascular diseases, and the individual involvement of each risk factor differs between different communities or ethnic groups, the overall involvement of these risk factors is very consistent [15] . Some of these risk factors, for example; age, gender or family history, are immutable, meanwhile many important cardiovascular risk factors are modifiable such as prevention of hypertension, hyperlipidemia, diabetes [16] , and obesity as a chief risk of atherosclerosis of the coronary arteries [17] . Body weight and BMI have a positive correlation with BP due to the accumulation of fat (18) .Body weight increased with age and then slightly decreased after 50 years, since in advanced age there is a decrease in muscle mass due to reduced amount of protein intake or decrease number and size of muscle fibers in degenerative diseases that associated with the advancing age [19] , meanwhile younger subjects have larger energy intake, fat-rich diet, and relatively less energy expenditure [20] . It is well known that high blood pressure increased with age [21] . The prevalence of increased BP is higher among men than women since lower levels of BP among women may be attribuTable to a protective effect of estrogen, besides, most women are non-smoker and nondrinker. [22] .Additionally, premenopausal women have more lipoprotein lipase (LPL) activity, meanwhile, men have a higher level of intraabdominal tissue this explains the greater prevalence of dyslipidemia and chronic heart disease (CHD) in men than in women. [18] .` In the present study, the effect of vitamin D3 supplementation on both angiotensin II level and endogenous vitamin D levels were significantly clear in all age group above 40 years old, both gender, BMI less or more than 30 kg /m 2 , smoker, and nonsmoker. Also, for the duration of disease less than 10 years and ≥ 10 years, also FBS, TG, HDL-c, VLDL-c and atherogenic index did not show any difference considering patients demographics. Nevertheless, only TC and LDL-c significantly affected by vitamin D3 supplementation in age group ˂60 years and the duration of disease ≥ 10 years. In this study, the SBP was highly improved by vitamin D3 supplementation in age group ˂60 years old, duration of disease ≥ 10 years, smokers, and in patients with BMI ˂30 kg /m 2 . Meanwhile, the DBP was significantly improved particularly in age group ≥60 years old and female gender, and regardless of BMI, duration of disease, and smoking status. This effect on DBP can be potentially due to female characteristics mentioned above and the increase in peripheral vascular resistance with aging that affected notably by the decrease in angiotensin II after vitamin D3 supplementation. On the other hand, the effect of supplementation was hard to be noticed on SBP in advanced age because of the age-related decline in cardiac performance. The longer the duration of the disease the more cardiovascular complications in hypertensive patients, this potentially highlights the benefit of vitamin D3 supplementation in this regard.
Conclusion
The effect of vitamin D3 supplementation on both angiotensin II level and endogenous vitamin D levels was significantly clear regardless of age group, gender, BMI, duration of disease, and smoking status. high blood pressure in adults: report from the panel members appointed to the Eighth Joint National Committee (JNC 8 
